DesoriptioB 
Title of tke ±n^Bntxon 

Pr<K=«3s for aay«,etrto proau=tio« of chryaanth«lc 

2. Scsqpe claims for |>atent 

Process for proaactlon of an i , 

ox optically active 

chrys^ttae^lo ac« ooaprls«s th« «„t st«„ 

comprising reacting a «a,:o=,alo«.lc acid aiester „la a 5- 
«X»e«yx-.,,-.e.aaie„e la tl.e p.,.e„oe o. a o,pp«. .o^.ex 
h«ing an asy^atrlc Uga„a to proa«.« a. optically active 
a.2-dln,ethyl-3-(2-m«thylpropeayl,cyci„propa„e-i , I- 
aicarbo^llc aola ai^.t.r a„<, th. «econ« «tep co.prl.lng 
conducting partial nya.oiy.1. 

mantloned optically active dicarboKyllo acw aiestar 
followed by conducting aeoarto^iatlon traction to pi^oduoe 
an opttoaiiy active chrysantheBiic aol<J ester. 
3.0etaile« Description olr the Invention 

The prosant iwention relates to a process for 
asymmetriq prodMtion of ohrysanthenic add aster. 

Wox mora de^al ^ ^Ka^ ^^.^ ^ . 

...e present xaventloa a process 

an optxcaiiy actxve cferysaatfteailc acid 
«st^^ ^icl. oo^^ise. tlxe ^ir^t step con^n.lng reactino a 
^^.^2^,a aoia fiesta. wltJ. 2,5~^laethyl-a,4-l.e.aa...e 
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tn tlm pTBBmnt^B of a copper comgiex Jiavlng an asyamietric 
llgand to pr^oduce an oj>t icai^liY^ active 2,2-- dijaie thyl 3 C 2 - 
methylprop0aYi ) CYOlopropana--i , i-'dlcarboK:yllo aoid dlestar 
and tliB second step comprxsing ooBductlng partial 
S hydrolysis reaction of the above-mentioned opticaily active 
dicarfeoxylio acid diester followed by condiictlns 
«iecarfeo>£ylatlon reaction to produce an optically a-ctlvm 
clirjsantkemlc aciS ester. 

2 ^ 2 --dimethyl -- 3-- ( 2--methylpiropeiiy 1 1 cy^^^ 1 - 

10 carboxi^lic aeld d tester (hereinafter* refsx^rad to as the 
chrysanthemio acid) is an Important material as a raw 
material of^ synthesig^ed pyrethrold type aBsectloldas ^ and 
since it has two asyip^atric qarbons wxthla molecule , 
there are four stereoisomars of d-'tran^^ 1-^ trans,, d-^cls arid 

IS l--cis isdmera. &iiOXig them, it has baeii fcnown that d- trans 
and d--cis isosners axe especialiY effective aa the tbm 
materials of insectioldas * The ohrysanthemlc acid which 
cai^ he obtained from tiatural jpyire thrum has a trans-- 
3 truotijsre . 

20 l^wo methods are cpnaldered to prodiace an optically 

adtive ohrysantJitemic acid ualng synthetic method • One Is a 
method comprising condticting the optical resolutloB of 
racemlc body onoe produced and the other is a ?r{:athod 
cdmiprising conducting directly asystOTetrio sysithesls o£ it * 

25 The present inveiators ha^e been oonfirmed ixi studied 
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of tlie aajOTnetric synthesis p£ the ckrysantlie^lc acid est^r^ 
and we have aver f oiiBd tiiat a process fot: prO'ClaotlOi^ of aa 
optically active olirysantliamio acid. ester oomprlsliig 
react 1:^9 a dia^oacetat^ with 2 dimethyl- 2, 4--he2s:^^^ in 
S the presence of a copper comple:^ Hav^lng an asysmetrlo 




However, in tiia former Invention, an objaot of 
selectively producing only desired one kind: aijiong £0nT 

10 kinds of stereoisomers of cJirysantJienilo add was not 
naoessarlly aGiiieved^ since in thla case, tfea chrysantliemic 
add ester was always pr^oduced in a farm of mixture o£ 
trans and els Isomers and even If an asymmetric syntliaBi^ 
of d"iB03tiar Is saooeeded for trans Isomer^ It is difficult 

15 to predict if excess d-isome.r is obtained or eseceas 1-^ 
Isomer is obtaineci for cis-lsomexN 

the asyiiarietric syntiiesls of a coB^biiiatlon of 
trans and Isomers can be nchlm^e^d, this methoa can 

toecome an important procesa for stereGSeledtive prodtlotloB 

20 of only d- trans isomer^ since Isoi^er can be easily 

derived to d- trans isomer by epimerizatlon reaction, 

The present Inventors focused on these points and have 
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more IntenslveX^ studied a.n6., as a result^ tb^ay completed 
newlY ttse present Invention * 

Tliat is, as dBBCxxhed above, the present Invention is 
a process fox prodoGtion of an optical ly active 
5 clix^ysaBtlxemic aclS ester which comprises the first step 
comprxBing reacting a aiazomalpBlo acl<i aleater with 3<5- 
dimethyi--^, ^--he^sadiene in the pi:!aB^na^ of a copper coxnpleK 
liaving ai^ as$inmetria llgand to prodtsce mi optically active 
2 , 2 « diiiiethYl -3-^(2 -methylproperiy i ) cyclopropaiie^ X ^1 - 
10 dlcarboscYilc acid diester ai?d the second step comprislrig 
conduotiiig partial hydrolysis reaction of the abo^e- 
meiJtloned optically active dlcarboatylta acid diester 
folio^^ed by condocting decarboxylation reaction to prod\sce 
an optically active chrysaiithemlc acid ester^ 



15 




!me method €or coiiducting the present Invention will 
be illustrated In detail. 
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In tl^e first stap oomprislng react4^ixg a ^tl^^omalosiic 
acid diester witli 2 , 5-d±methyI"2 > in tlie 

presance of a. copper complex liavxag aa as^i'^etrlc llganS to 
produce ari optically active 2,2- dlmethyX'- 3 -{2-- 
5 BethyipropeByl ) CYclopropane -1^ 1- dlcarbo^yllc adld d ies t er , 
the asym^etrlo ligaad of the ^s;^i?Hnetric copper^ compXeK used 
as the catalyst ±s Bot particislariy limited as far aa it 
has an asymmetric structure and Is a oeutral moieoule or 
loB iiaving an ability of ooordlg:xating to copper or copper 

10 ion. Examples of tlie atoTR coordinating to copper atom 
inciiida iiitrogea, pliospliorous ^ arsenic, antimOBj^ oxygen, 
S0l£ur and salanitim, aad an asymmetric malaoBle or ion 
including at least one or is^ore Kind among tjiaee 
oaordliiating atoms is used as the aayrmnetric ligand. A 

15 copper complete including a iigan€ or: anion having a 
syi^^etric struct^ire in addition to t|ie asyjmi^etric Xigarid is 
also effective* Tlie copper valaBce may be any of 0, I and 
2, In aotnally conauctlng tlia raactioB^ the copper complex 
may fee sol^fele and insolubla iii the react loa system. The 

20 catalyst recovered and purified by adequate metiioda can be 
lis ad again * 

The asynimetrlc copper complex used as tfee catalyst and 
the asynmetric ligand thereof In tiie first step will be 
flirt her Illustrated * 
25 i^ong compiexes inoludlng divalent copper, an 



wiiereiri A is an anion havxBg an asymmetric struature an<l 
the charge is generally «1 or -2 and n is repxeaerstatlvely 
5 2 or 1 aepenSlng on ±t^ Is espeolallY effect ±^e. The^ 
compXBM. ha%rlng two kinds of anion whose aharge is -1 Is 
also effective* 

The anion liavlng the asyii^Hi^tric stx^ucttixe la not 
particularly limited, an<i It Is cowenlent that the 
10 con5ngate4 base of following oonipoijmds Is used. 

Bxan^les pt th^se conipQun^ InclaSe p-dlcarhonyl 
compoorM, |i™lcetoinilne ^ o:s:ylM±ne^ amlnoaltsohDl, amino acid^ 
ana carl2oxyllc acid all whlcfa have an asyirsiiatrio struoture* 
&$$Qng the above --mentioned asynimetrlc oKyimlnes, a 
15 Sohiiff base deri-^red froHi an asyrmaetric primary amine bm^ 
sallc4?'lal^5aliyae derivative is especially superior* 

Tlie alcohol part of the cilazomaionio acid dies tar used 
in the first step is not pa:irticuiarly limited, and a lower 
aliphatic alcohol is genarally used* 
20 The method o£ the first step oan be oonducted in the 

absanca of a solvent and In 2, 5-aimethyl-2 , 4-he5£adlari^ and 
conducted hj dllnting a suitable solvent* 

The reaction tetj^eratnre in condnctlng tlie method of 
the f irat stag? is not particnlarly limited, and a xange of 
25 -50^C to I50''O is usually suitable. Especlaliy^ In the 
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case o£ ooiiduatiag react losi at a melting point (15*^0) of 
2 , S«dim^tli:^i-2 > 4'-hexadie^ or lesB > a sul tattle sol^^eivt is 
prefesraSij adiJad to the reaction system. Exairiples of tlie 
salt able soivant Include an aXkyl-- -Substitutes tean^en^ 
5 derivative such as toluene* 

Heat^ among tlie laethod. of the present invent ±qa^ t^e 
seooBid step comprising producing an optlcaiiy activ^e 
chrysant&einic acid estei: f rdim 2 , 2 -dimethyl 3 - ( 2 - 
Hie thy Ipropeny 1 ) oya lopr opane 1^1- dicar bpxyilc acl^S di e s t er 

10 will foe Illustrated^. 

Methods for producing an optically laaotive 
chryssaxsthemlc acid ester from an optically inactive 
4±carbo5£ylla acia diester described above im^^^e been kno^ 
(Bull* Soc. eSxim. Fraiiae, 1411 (1^S7|). 

15 l^lse present step la usually carried out fey next two 

steps reaction, O^hat Is^ tfee £irst reaction dOfmprlaiBg 
liydroly Ing the above -ment ioned opt leal ly aet Ive 
dicarfeoxyllc acid diester partially to derlw to the 
optically act Iva 2 ^ 2 --dimetliyi 3 C 

20 Biethylpropenyl)cyql i-di car boxy lie acid ixionoester 

and the secotid reaction comprising condiictlng 
decarboxylation of the above --ineBtidned optically active 
dlcarboscyiic aold monoester to derive to the optioaiiy 
active chrysanthemic acid ester. 

25 The method using for the first partial hydrolysis 



reaction Is ndt particularly Xliaited, and heating la water 
or 3. siiltable water- containing solvent and in the presence 
of an alkal i s uch as so<3Llum hyclroKiSe and p o t as s lam 
hYdroxlde is usually convenient* 
5 Tli^a matHbd using -for the second decaxbb^rylatldn 

react ioii la not partietslarly limited^ and tiie nvetkocl 
comprising haating witli an amine such as giiirvollnejr 2^ 2 *— 
blpyridyl and 1 , 10-phenatiirene in the presenee o£ a 
catalyst such as copper powder, an Inorganic cogtper salt or 
10 asi organic copper salt Is usually conducted* 

!^he present Invention will be lilastrataS ix^ more 
detail by way of Essaiiiplea^ but off course^ the present 
inventions: la not limited by these Estamples^^ 

15 Example 1 

First step 

3 , 7 g of copper bis EH--H-a-phenyl -p-^ ( 
toXYDet^yl-sailcylaldeminatol was dissolved In 35 g of 
2 , S-dimethyl^a , 4-^heKaai.ene and a mixture of 20 g of diethyl 

20 d:las;omalonate and 24 g of the above-mentioned dlane was 
added dropwise thereto over 12 hours* Tiiste xeaotlon was 
condocted with enough stiriring under an atmosphere of 
nitrogen and at first, heating to 9G^C until starting to 
gfenerate nitrogen ga^ and then the reaction temperatixre wa^ 

25 kept at SO'^C* After detecting geoaratlag no nitrogen gas^ 
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unr^aot^^J aiene was removed by distillation from XUe. 
reatctioD mixtiiire tiuaeir reduce Q pressure* TJie residue was 
fart&er axstliled unfer ra<Suoa<i pressure to obtaiii If g of 
dietliYl 2 s 2- dimethyl - 3- ( S-inethY^^P^^^P^^y^, ) eye iopropane 1 ^ I 
S aicarbOKyiate at boiling point 100*^C/2 KsiiHg as an oily 
procluct (Yalldi 59%)* Optical rotation was -Q.AB'^^ 
was -1*28'^ and ag^s was --2*34*" (not dilute, 1 dm) * 
SeconS step 

(1) Partial hydrolysis reaction 

10 16,5 g of dicarboxylio acid dieste^ obta;lned in 

the first step and 4.0 g of potassiim liydroK:ids were 
dissoived Xtx a solution of 100 ml of water arid 100 ml of 
etJianol,v and the miKture was feeated aad stirred under 
ref luK for 7 liours . Ethanol was removed by dlstlliatioji 

15 'from the reaotlon mixture and tiieo^ tbe acidic product was 
extracted wltlx ether. The extract was dried ov:er sodiim 
sulfate and then, etiiar was removed by dlstiliation under 
reduced pressure to obtain 12*9 g of 2\e2'^d±methyl-*3-^<2'^ 
met by Ipropany I ) cyclopropane - 1 , 1 - dicarboxy lie acid monoetliy i 

20 ester aB oily material { yield ? 87%). Optical rotation 
cis wa^ ^^.29^ s ^as -0,3E^ aiid a^ag was -0*8-?'^ (not dilute^ 

1 din). 

C2) Dacarboxyiation react Iob 

11. S g of the dicarboaeyiic acid monoestBr 
2S obtanend in the above reaction was dissolved In 20 mJL of 



10 



beBzaxia aiid tfoe resultant was adiied aropwlse ovar about 1 
hoiir Into a mlxtnt-a of 2»0 g of copper powdar and 50 g of 
qulaollne wliich kept at about Stirring was farther 

coatinued at tke same temperature for 1 feour and generation 
5 o£ car^bon dio:3£i^^ Was not dete^ctedlv 5?be reaction mixture 
was cooled and tfeen^ acidified by dilute hydroeiilorl<2 ac±d 
and the neutral pr oaoct was extrac ted wltii ethex\. the 
extract was wasliad wltlx dllut© allcail and water ^ aiid than^ 
dried over sodlui^ sulfate* TIxb residue obtalne<S by 

10 res^iovlng ether by distillation from it was further 
dlstxiled under reduced pressure to obtalix 6 *3 g of an oily 
prodtiot at bolllsig poiiit 40^C to 60*^(3/2 n^g* This product 
was analysed by ga^ chroma tographY, IR, IMU and MS to 
confirm a mixture coiiiprlsing trans Isomer of etiiyl 

15 clirysaBt hamate {3 4% J, els isomer of eth^l chrysantfeemate 
{ 31% ) and unfenown neutral tiiaterlal (35%) * Optical r^otation 

siaowed a& ^0 . 3§'' (not dilute, 1 dm) as mlKture* 

T^ils sample was Hydrolyzed and tsrans'-chrysantheiiilc 
aci^ obtained was Isolated and parifled. Opticai rotation 
20 [OJ0 showed CX|> ^0-35''' (a8*G^ chloroform) as mixture- 
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